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1. Introduction 

The Winter Weddell Gyre Study 1989 (WWGS-89) was a joint program of oceanographic 
research carried out from the vessels R/V Polarstern and Akademik Fedorov with researchers from 
several nations participating in programs on both vessels. This report presents data from the Physical 
Oceanography program carried out on board Akademik Fedorov. A summary of the complete programs 
carried out from both vessels can be found in Augstein, et al., 1991. 

The main goal of the expedition was to collect the interdisciplinary data set describing the end of 
winter- beginning of spring conditions in the Ocean-Ice- Atmosphere system of the Weddell gyre over 
a wide range of spatial-temporal scales (from the gyre-scale to the scale of order of the radius of defor- 
mation). The Physical Oceanography field program on board Akademik Fedorov included two com- 
ponents (See Fig.1): 

1. The large scale hydrographic sections. 

Three sections were accomplished. They give the gyre-scale view of the end winter - beginning of 

spring environment and corresponding stratification in an unexplored central part of the Weddell 

Gyre. 

2. The meso- scale survey (MESOPOLYGON). 

This includes a triangular reconaissance survey and ten-day drifting station in the Maud Rise area. 

MESOPOLYGON was designed to investigate the structure of a warm cell within the deep water 

layer (below the pycnocline and above Antarctic Bottom Water layer) located west of the western 

flank of the Maud Rise and to estimate its regional effect. 

Measurements consisted of CTD profiles (NBIS MKIIIB CTD with 12 position, 1.7 liter rosette 
system) current meter and bottle profiles from ice floes with the aid of helicopter. Only the CTD 
profile data and associated water sample analyses and helicopter samples are presented in this report. 
Results of other measurement programs will be presented elsewhere. 

The CTD program resulted in 127 profiles (Figure 1, Table 1). Salinity samples were run on a 
Guildline 8400A laboratory salinometer for standardization of the CTD data. In additon, water samples 
were analyzed for dissolved oxygen and nutrients. Mercury-in-glass reversing thermometers were used 
to verify proper operation of the CTD temperature and pressure sensors, and to later confirm linearity of 
drift in the sensors as determined from pre- and post-cruise laboratory calibrations. 

The data are presented as standard level listings of CTD data with associated bottle data; profiles 
of potential temperature, salinity and density versus pressure; and potential temperature versus salinity 
plots. 


2. Data Collection and Analysis Methods 


2.1. CTD 

Raw CTD data were recorded on audio and digital 9 track tape at the factory sampling rate of 
32Hz. Time constant mismatch between the temperature sensor signal (platinum thermometer only) and 
conductivity sensor was corrected by applying a phase-lagging filter to the conductivity signal of the 
form (see Bendat and Piersol, 1971) 


Cout, = (1-a)Cin. + aCout, , 
where a = exp(-At/t). 


The time constant t was selected by minimizing both the phase drift between temperature and 
salinity, and the spiking of salinity in the profiles in strong gradient regions. Following this correction 
and the application of pressure and temperature calibrations, each cast was smoothed with a median 
filter of 11 points, and interpolated to 1 decibar levels. 

Pressure and temperature sensors were calibrated in the laboratory before and after the cruise. 
Temperature and pressure estimates from reversing thermometers used during the cruise showed no 
significant difference from the laboratory calibrations. No attempt was made to correct for hysteresis in 
the pressure sensor. 


Salinity data were standardized against water sample derived salinities as measured during the 
cruise on a Guildline 8400A salinometer. IOS standard water batch P111 was used throughout the 
cruise, supplemented by substandards drawn from deep water samples at intervals during the cruise. 


As the conductivity cells suffered from the extreme on deck temperatures after station 25, each 
profile was standardized individually. The bottle data are plotted with each station’s CTD data to allow 
the user to judge data quality on a cast-by-cast basis. The conductivity cells appear to require constant 
wetting to function properly. In addition, the draft of Fedorov exceeds 9 meters; caution is therefore 
recommended in using the CTD data at pressures less than 10 decibars. In some cases, the data have 
been extrapolated from 10 decibars to the surface to allow calculation of integrated properties where 
data were either questionable or non-existant. 


2.2. Nutrient and Oxygen Data 


Nutrient analyses and dissolved oxygen titrations were performed by AARI personnel using 
methods in common use on AARI expeditions. Reagents and sample flasks for oxygen determination 
were provided by LDGO. 


3. Data Listing Format 


Each cast is presented as a listing at standard levels of the CTD data, followed by nutrient and 
oxygen data for that cast presented at the level of collection. Standard level CTD data were derived 
from the 1 decibar smoothed data set. 


3.1. Header information 


All times are GMT. All temperatures are in °C. Air pressure is in millibars. Wind speed is 
given as m/s. Bottom depth has been corrected for mean density and is given as meters. 


3.2. Listings 
The header codes have the following meanings: 


Code Definition 


PRES Pressure (decibars) 

TEMPER Temperature, CTD (°C) 

POTTEM Potential Temperature (°C). In standard level list- 
ings, from CTD. In bottle data listings, from CTD 
PR, TE and bottle salinity. 

SLINTY Salinity, CTD (from PR, TE and CTD Conductivity) 

SGMA-0 Potential Density Anomaly, reference level 0 dbar 

SGMA-1 Potential Density Anomaly, reference level 1000 dbar 

SGMA-2 Potential Density Anomaly, reference level 2000 dbar 

SGMA-4 Potential Density Anomaly, reference level 4000 dbar 

BR-VA Buoyancy frequency (cycles/hour) 

ANOMA _ Specific Volume Anomaly 

OXGY Dissolved oxygen (ml/1) 


PHOS Phosphate (umol/1) 
N3 Nitrate plus Nitrite (umol/l) 
N2 Nitrite (umol/1) 


All calculations of oceanographic variables were done according to the Practical Salinity Scale 
1978 and the International Equation of State for Seawater 1980 where appropriate. 


4. Personnel 


The following table indicates personnel directly involved in the collection of the data reported 
here: 


Institutional 
Affiliation 


Bagriantsev, 
Chief Scientist 
Antipov 
Ardai 
Bochkov 
Chuguy 
Guerrero 
Ionov 
Klepikov 
Malek 
Maslennikov 
O’ Hara 
Razdolsky 

. Romanov 
Rusin 
Stepanov 

. Stern 
Vasiliev 
Zaitsev 


N. 
N. 
J. 

V. 
L 

R. 
Vi 
A. 
NV. 
V. 
S. 
Vv: 
M 
V5 
V. 
M 
V. 
Ne 


Institution codes: 


AARI Arctic and Antarctic Research Institute, St. Petersburg 

INIDEP Instituto Nacional de Investigacion y Desarrollo Pesquero 
LDGO Lamont-Doherty Geological Observatory of Columbia University 
SPSU St. Petersburg State University 

VNIRO All Union Institute for Fisheries and Oceanographic Research 
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